Protein disulfide isomerase is a component of the microsomal triglyceride transfer protein complex.
A bovine liver protein which catalyzes the transfer of triglyceride between membranes has previously been isolated from the lumen of the microsomal fraction. When further purified about 100-fold, two polypeptides of molecular mass 58,000 and 88,000 were identified (Wetterau, J. R., and Zilversmit, D. B. (1985) Chem. Phys. Lipids 38, 205-222). We demonstrate here that the two polypeptides (referred to as 58-kDa and 88-kDa, respectively) are associated in a protein-protein complex, and that the triglyceride transfer activity is associated with this complex. Antibodies specific for either polypeptide immunoprecipitated both the 58-kDa and 88-kDa polypeptides as well as the lipid transfer activity. The 58-kDa subunit of the microsomal transfer protein complex was identified as protein disulfide-isomerase (PDI) (EC 5.3.4.1) by 1) a comparison of the amino-terminal sequence of PDI and the 58-kDa subunit of the transfer protein, 2) a comparison of the reverse phase high performance liquid chromatography peptide maps of CNBr digests of PDI and the lipid transfer protein, 3) immunoprecipitation competition experiments in which PDI was found to compete with the lipid transfer protein for immunoprecipitation by the anti-58-kDa polyclonal antibodies, 4) immunological cross-reactivity of the microsomal triglyceride transfer protein complex with polyclonal antibodies raised against PDI, and 5) the appearance of protein disulfide isomerase activity following the dissociation of purified microsomal transfer protein complex with guanidine HCl. In conclusion, the microsomal triglyceride transfer protein has a multi-subunit structure which is unique compared to other intracellular lipid transfer proteins which have been described to be single polypeptides. The unexpected finding that PDI is a component of the microsomal triglyceride transfer protein complex suggests a new previously undescribed role for protein disulfide isomerase.